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WAVE PROPAGATION MODEL 
SLAB WAVEGUIDE 
Two independent sets of solutions ; 
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WAVE PROPAGATION MODEL 
SLAB WAVEGUIDE 
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WAVE PROPAGATION MODEL 
SLAB WAVEGUIDE 
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FINITE DIFFERENCE METHOD 


BASIC EQUATION : 
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* A finite cross section is defined by enclosing the gulde ina 
rectangular box, where @ = 0 on the side walls 


*In this box a graded mesh is defined 
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FINITE DIFFERENCE METHOD 


Continuity conditions : 
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Equation (5) holds for each node point P. The resultant eigenvalue 
equation is of the form 


[fAl-B7[U]] [X] = 0 (6) 


with 
X= [6 19, ] (7) 
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[U] is the unit matrix, and NTOT is the total number of mesh points. 
The matrix [A] is a real, but generally not symmetric, sparse matrix. 
Eigenvalues and corresponding eigenvectors of [A] are found by a 
simultaneous iteration algorithm. 
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BEAM PROPAGATION METHOD 
TWO DIMENSIONAL 
Problem: 


Calculation of the propagation of a given input field Eg (x,z) through 
a medium with a refractive index n(x,z) 


Assumptions : 


1. Scalar wave equation 
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BEAM PROPAGATION METHOD 
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2. Refractive index variation can be written as : 
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BEAM PROPAGATION METHOD 
TWO DIMENSIONAL 
3. Neglect the influence of the reflected fields on the forward 


propagating beam : 


no large abrupt change of n(x,z) as a function of z 
no periodic reflections that add up coherently 


This assumption yields for a field e(x,z) propagating inn 0 
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Boundary value problem transformed into an initial value problem 
= a stepwize solution feasible 
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BEAM PROPAGATION METHOD 
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| BOUNDARY CONDITIONS | 


- discrete in both x and k x Space 


- limited window in both dimensions 


FFT is F.T. of the periodic extension of the field 


Radiation condition is simulated by absorbing region 
at the edges. 
(- windowing filter ) 
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- total field amplitude |E(x,z)| is normalised to 1 
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BIDIRECTIONAL BPM : REFLECTION FROM 
A SEMICONDUCTOR LASER FACET 
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EXAMPLE : ELECTRICAL - OPTICAL INTERACTION 
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EXAMPLE : UNSTABLE SINGLE MODE BEHAVIOUR DUE 
TO SPATIAL HOLE BURNING 
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